This paper captures the correlation between the choices of health insurance and pension insurance using the bivariate probit model and then studies the effect of wealth and health on insurance choice. Our empirical evidence shows that people who participate in a health care program are more likely to participate in a pension plan at the same time, while wealth and health have different effects on the choices of the health care program and the pension program. Generally, the higher an individual's wealth level is, the more likelihood he will participate in a health care program; but wealth has no effect on the participation of pension. Health status has opposite effects on choices of health care programs and pension plans; the poorer an individual's health is, the more likely he is to participate in health care programs, while the better health he enjoys, the more likely he is to participate in pension plans. When the investigation scope narrows down to commercial insurance, there is only a significant effect of health status on commercial health insurance. The commercial insurance choice and the insurance choice of the agricultural population are more complicated.
Introduction
As the government attaches increasing importance to residents' living security, the social and commercial insurance systems featuring health care programs and pension programs have recently made great progress in China. The social insurance system is an important part of Chinese insurance system and has experienced its fastest development in the past few years. For example, a new rural cooperative medical system has been promoted in 2003. So far, China has basically built the social security system covering both urban and rural residents. By 2012, more than 1 billion people have participated in the pension programs in various ways, and the coverage of health care program has been essentially achieved, and 536.41 million urban residents participating in the basic health care program Revenue of social insurance funds (excluding revenue of urban and rural residents' social pension program funds) have reached 2.8909 trillion yuan, with a growth rate of 20.2% and an increase of 486.6 billion yuan over the previous year. Commercial insurance industry has not developed enough but has also gradually become one of the fastest growing industries in China's national economy. In 2012, the revenue of personal insurance premium has reached 1.0157 trillion yuan, in which the life insurance premium revenue has reached 890.8 billion yuan, an increase of 2.4% over the previous year; the revenue of health insurance premium has reached about 86.3 billion yuan, an increase of 24.7% over the previous year (Data source of the social insurance and commercial insurance: the Ministry of Human Resources and Social Security and Insurance Regulatory Commission of China.).
However, China's social insurance systems are not perfect yet; they still face various challenges, especially the large gaps in urban and rural development and the backward development of rural social insurance, which are disproportionate to the rapid development of China's economy. As the problem of aging population becomes increasingly prominent, pressure that comes along is mounting. During the financial crisis [1] , although China's commercial insurance industry has made certain progress and the premium revenue has reached a certain high, the overall coverage of social insurance remains low, and its function has not been bought into full play. Under this circumstance, how to improve China's insurance systems featuring social insurance and commercial insurance will be a challenge that policymakers must face.
People's willingness to participate in insurance programs is a key factor to the development of insurance systems. Most government-led and government-supported social insurance systems will provide a certain amount of subsidies for the insured, which is bound to raise people's willingness, while the diversified choices of commercial insurance systems are equally attractive. However, people's likelihood of participating in either government-led social insurance or marketoriented commercial insurance is often affected by various factors. As the insurance asset is one of financial assets, when people are considering whether to participate in insurance programs, they must first take into consideration the various factors that will affect the insurance risky assets and revenues. Then, what are the factors that influence people's willingness? Previous researches have proved that people's age, sex, marital status, education background, and other personal factors will affect their insurance choices [2] [3] [4] [5] [6] . For example, people are usually supposed to be risk averse [7] , and people's risk tolerance changes over the growing age thereby affects their insurance choices; moreover, an individual's education background, which is related to his ability to access to and manage the insurance assets information may also lead to different insurance choices.
This paper mainly explores the effects of wealth and health on people's insurance choices. Wealth, in most cases, will affect people's choices of whether to bear the costs and risks involved in insurance. Generally, the wealthier an individual is, the stronger his purchasing power is, and the more likelihood there is of his participating in insurance programs [8, 9] . However, the effect of health on the insurance choices is more complicated. Health status will change people, especially the middle aged and elderly people's budgets on future insurance revenues. Thus, different budgets may lead to different insurance choices. From the functional perspective of insurance, health care programs mainly aim at preventing risks brought by people's uncertain health status. When people's health conditions begin to deteriorate, the expenditure on health may increase, and they will reduce the risky assets holdings and increase the safe assets holdings [10, 11] , while the main functions of pension programs are to guarantee the life of the insured when they are in old age and have no other incomes. In other words, health care programs serve as a reasonable trade-off making between the current wealth and future wealth [12] . Therefore, it can be seen that wealth and health are closely related to people's choices of participating in either the healthcare programs or pension plans.
As early as 1991, Cameron and Trivedi studied the effect of income and health on people's insurance choices [13] . They found that the higher the income is, the more likelihood there is of his participating in health care programs, and the less impact of health risks is. What's more, they built a model set to explain their findings. Love and Smith (2010) pointed out that wealth and health could affect portfolio choices, including the choice of pension programs. The wealthier an individual is, the better health he enjoys, and the more likelihood there is of his participating in pension plans [14] . Yogo (2009) also established models to study the relationships among various assets like health risky assets and pension insurance assets.
He found that pension plans reduced people's demands for liquid savings and also the savings for health risks [15] . The studies of Hugonnier et al. (2013) found that wealth and health have significant impacts on portfolio choices, of which there is an impact on people's insurance choices [16] . In China, some scholars also studied on the factors that affected people's participation in insurance programs. For example, Zhang et al. (2006) studied the factors that affected people's willingness to participate in the new rural pilot work of cooperative medical insurance systems [17] .
Having analyzed the current research situation, we find two major problems in current studies: firstly, health care programs and pension programs are the two leading insurance to guarantee people's lives, but most previous researches only study one type. As previously mentioned, the two insurance programs can just meet different security needs of people. They are complementary and inseparable. Therefore, it is necessary to take both of them into consideration. Secondly, people's insurance choices may be very different due to the huge differences between the social and commercial insurance in their operation, reputation, and other aspects. But previous studies pay little attention to these differences. In the multilevel insurance systems, social, and commercial insurance systems are complementary. Government intervention in the social insurance systems can effectively reduce the risk of asymmetric market information, while commercial insurance systems can meet people's diversified insurance needs. Therefore, it is also necessary to take their operation modes into consideration [18, 19] .
Aiming at these problems, this paper explores the effect of wealth and health on Chinese people's insurance choices from a more comprehensive perspective. Firstly, it makes an overall research on the effect of wealth and health on Chinese people's choices in health care programs and pension programs; secondly, it makes a further study on these problems in the framework of commercial insurance; finally, this paper particularly focuses on people's choices of participating in the rural health care programs and pension plans; as in the urban-rural dualistic society, the rural areas are relatively backward in various aspects.
The rest of the paper is organized as follows. In Section 2, we make an introduction of the empirical models. Then we provide data and descriptive statistics in Section 3. In Section 4, we present the empirical evidence and the analyses. Finally, Section 5 concludes this paper.
The Model
In China, health care programs and pension plans have become the two leading personal insurance. Faced with insurance choices, people may consider whether to participate in health care programs or in pension plans. However, the two choices are not independent; they may be correlative to each other. For example, if wealth really promotes insurance participation, then a wealthy person may participate in both of the programs, while a poor man may not participate in any insurance program. Therefore, from the empirical point of view, we cannot use two univariate probit models to describe the two insurance choices, because the classical single equation probit model does not take into account that correlations may exist between dependent variables [20] . To solve this problem, the bivariate probit model emerged. Based on the univariate probit model, the bivariate probit model takes the correlation between error terms into account and concludes that the two insurance choices expressed by the two dependent variables are also correlative. The structure of the bivariate probit model is as follows [21] :
where
As previously mentioned, people's insurance choices of whether to participate in health care programs or in pension plans are correlative. This paper finds that the two dependent variables are affected by the independent variables and control variables in the same equation. Therefore, in the subsequent analysis, we regard whether to participate in health care programs and whether to participate in pension plans as the two dependent variables in the bivariate probit model and notate them as 1 and 2 :
Greene (2003) also provides maximum likelihood estimation in the bivariate probit model [21] .
For above models, the cumulative probability of the bivariate normal distribution is
Notate them as Φ 2 ( 1 , 2 , ), the corresponding probability density function is
where Φ 2 and 2 represent bivariate normal cumulative distribution function and the probability density function.
So the likelihood function becomes
The corresponding maximum likelihood function is
Maximizing the function above can get the estimated values of the coefficients.
Data and Descriptive Statistics
With regard to studies on the factors that affect insurance choice, microdata samples can be used as a reference, and the quality of these samples are directly related to the validity and reliability of the findings [13] . In this paper, data samples are drawn from China Health and Retirement Longitudinal Study (CHALRS). The project, initiated by the National School of Development at Peking University in 2011, covered more than 1.7 million people from over 10,000 households in 150 counties of China. It adopted several scientific sampling methods, such as the multistage sampling, PPS sampling, and widely used survey methods drawn from US Health and Retirement Study (HRS). Therefore, the collected microdata are of high-quality and have been widely recognized and used in the academic circle. This paper mainly captures the effect of wealth and health on insurance choices, and the choices serve as dependent variables in the model (the specifics were explained in above-mentioned models). In view of the practical situation in China, the paper investigates people's choices of health care programs and pension plans from the following three perspectives. Firstly, we make an overall analysis on people's choices of participating in health care programs and pension plans; accordingly, we get two dependent variables; secondly, considering that the government-led social insurances are policy related, we further select whether to participate in commercial health care programs and commercial pension plans as two dependent variables in order to better reflect people's willingness to purchase insurance; thirdly, it is more significant to take insurance purchases in rural areas into consideration, as China has a unique urban-rural dual structure, China's rural areas lag behind in insurance purchases, and Chinese government is vigorously promoting the construction of insurance systems in rural areas. Therefore, this paper also chooses whether to participate in the new rural cooperative health care program and whether to participate in the new rural social pension program as a pair of dependent variable. Thus, there are three pairs of dependent variable (six variables) in total, with each pair reflecting different situations.
In this paper, wealth and health serve as two main independent variables. With the development of China's economy, people's income has increased. In their eyes, deposit money outweighs other managements of wealth. Under this circumstance, how wealth affects insurance choices becomes an important issue. It is an academic challenge to measure wealth [22] , because some respondents are reluctant to cooperate and the different literatures have different approaches to select the variables of wealth. Regarding the measurement of health, Wallace and Herzog (1995) studied the data from HRS [23] . The effect of health on insurance choices has a bearing on to what extent government and commercial insurance agencies faced with moral hazards. In this paper, we add an individual's cash and deposits together to measure his wealth and use the respondents' self-reports to measure the health. The value ranges from 1-5; the higher the value is, the poorer an individual's health is.
There are also other factors that have effect on insurance choice. In order to control these effects, we also select age, gender, marriage, and education as control variables after consulting the previous literatures [24, 25] . When the respondent is female, the value is 1; otherwise, it is 0; when the respondent live alone due to divorce, widowhood, and other reasons, the value is 1; otherwise, it is 0. The value for educational level ranges from 1 to 10, with the corresponding education level ranging from illiterate to postgraduate. The higher the value is, the higher an individual's education level is. In addition, the hukou system of the urban-rural dualistic society also sets different restrictions on insurance choices. Thus, hukou is also selected as a control variable. When respondents are of nonagricultural hukou, the value is 1; otherwise, it is 0. Table 1 shows the mean value of independent variables and control variables and their correlation. In Table 1 , the data sample shows that the respondents' average wealth is 6248.7 yuan. The mean health value is 3.5031, indicating that the health condition is below the average, which shows that the elderly generally worry about their health. The respondents are about 59 years old, about 51.98% of them are female, which is consistent with the actual situation that the average life expectancy of women is higher than men. The average level of education is about 3.37, indicating that the average education level of the elderly is between old-style private schools and primary schools. It shows that the average education level of the elderly in China is relatively low, and this is also consistent with the historical situation in China. The mean value of hukou indicates that the agricultural population accounts for a large part of the sample population. As to the correlation among variables, it is rather low between wealth and health (−0.0641) and between independent variables and other control variables. The absolute maximum of the highest correlation between health and education is only 0.1533. Therefore, we can ignore the multicollinearity in regression.
The results of statistical and grouping analyses of six dependent variables are shown in Table 2 . In China, most of residents (93.29%) participated in health care programs, of which 74.53% participated in the new rural cooperative health care programs and only 1.8156% participated in commercial insurance programs. Participation in pension plans is much lower than that of health care programs. Only 27.39% of them participated in pension plans, in which 22.04% participated in the new rural social pension plans and only 0.6052% participated in the commercial pension plans. The differences between health care programs and pension plans, the social insurance, and commercial insurance are closely related with the development of China's insurance systems. As early as 2003, China launched the pilot new rural cooperative health care program and promoted it throughout the country, while the new rural social pension plans were not launched until 2009. In addition, health care programs can provide security for people of all ages, while general social and commercial pension plans can only provide security for people who are over 60 years old. Therefore, relatively young people may not be eager to participate in the pension plans. The low proportion of participating in commercial insurance, which is related with the development of China's commercial insurance industry, shows that China's commercial insurance industry is extremely backward.
Empirical Evidence
Based on the above analysis, the empirical study will be divided into 3 parts. Firstly, Section 4.1 will study the effect of wealth and health on insurance choice as a whole. Then, Section 4.2 will study the effect of wealth and health on the willingness to participate in commercial insurance. As a part of government security programs, social insurance is mainly operated and financially supported by government that it cannot exclude the impact of government mandate and government subsidies on participation willingness of people as commercial insurance can, which reflect residents' willingness to buy more fully. Besides, because commercial insurance is poorly developed so far in China, researches on factors influencing its purchase are conducive to further development of the whole industry. Finally, Section 4.3 will focus on the insurance purchasing behavior/the choice of insurance of agricultural population. In the urban-rural dualistic society, social insurance provided by government and various protections by enterprises are fairly better than that in rural areas. Agricultural population is in a vulnerable position concerning personal security. The new rural cooperative medical insurance and new rural social pension insurance, however, are China's focus on promotion and construction in recent years. This study is bound to contribute their progress.
Willingness to Buy/Purchase Intention of Health Care
Insurance and Pension Insurance. Here, we have studied the effects of wealth and health on the willingness to buy health care insurance and pension insurance. Results are shown in Table 3 .
To begin with, we can see that the correlation between the participation of health insurance and pension insurance is positive, being 0.2166. This suggests that people who participate in a health care program are more likely to participate in a pension plan at the same time and it is proper to use the bivariate probit model to evaluate behavior. As for health care insurance, further studies show that the higher an individual's wealth level/the poorer an individual's health is, the more likely he will buy it. The influence/impact of wealth agrees on previous studies. The poorer health means more future expense on medical care, making it more urgent to buy health care insurance. Such influence makes it necessary to guard against the moral hazard in developing insurance industry. Besides, it can be seen from Table 3 that people of older age, living with spouse, having higher education level, or with rural residence are more likely to buy health care insurance. It is understandable that the willingness to buy medical insurance intensifies with increase in age and expected medical expense. When living independently from their children, old couples may enjoy poorer mental health, and they may participate in the health care insurance program due to their mutual care and urge to participate or the need of the spouse to participate eventually leading the couple's participation. Higher education and better understanding of the benefits may contribute to higher participation rate. The effects of residence are a little bit strange. Compared with urban population, agricultural population prefers health care insurance, which may be related to national insurance policies. Since the implementation of new rural cooperative medical insurance in 2003, it has achieved basic coverage in rural areas. Discussion about this will be made later. In addition, gender has no effect on the participation in health care insurance. Wealth and health have different effects on the purchase intention of pension insurance and on the purchase intention of health care insurance. Wealth has no effect on the purchasing of pension insurance; while the poorer an individual's health is, the less likelihood there is of his buying pension insurance. Generally speaking, pension insurance can only guarantee basic life, showing little attraction to fairly better-off people. Health care insurance, however, can protect against extreme risks like serious illness apart from basic medical insurance, thus being more attractive to people. It is easy to understand that people with poorer health are more inclined to participate in health care insurance instead of pension insurance because poorer health means shorter lifetime and more medical expense. The effect of age on participation in pension plans is opposite to the that on health care insurance, and the reasons behind this phenomenon is similar to the effect of health. Return from an individual's participation in pension insurance decreases and health expense increases with increases in his age. So the higher an individual's age is, the less likelihood there is of his buying pension insurance. The influences of marital status are similar to the above factor, indicating that people living with spouses are more likely to insurance. Education background has no effect on insurance participation. One explanation may be that Chinese people have a long tradition of stressing old age life, namely, awareness of pension problem. So there is little individual difference. The case with residence, like medical insurance, may be related to the implementation of national policy. There is no gender difference concerning the buying/purchasing of pension insurance.
Purchase Intention of Commercial Health Care Insurance and Pension
Insurance. In China, medical insurance and pension insurance are still the combination of government and corporate support and will of the people. Though underdeveloped, commercial insurance industry is thriving and researches into the purchase intention of commercial insurances can investigate people's real insurance purchase intention in the absence of extra financial support study on its purchasing willingness. Because government and enterprises are not directly involved in commercial insurance, whether health care insurance or pension insurance, it becomes easy to evaluate the effect of various factors on people purchasing insurances. Public insurance supported by government and enterprises mainly protect people's basic health care and pension needs. As Besley et al. (1999) pointed out, insurances provided by government lack flexibility and efficiency in meeting people's needs, compared with market allocation. For some people, their other health care and pension needs require complements from commercial insurances. In this light, commercial insurance is of great importance to improve China's insurance system. Therefore, this paper will examine people's willingness to buy commercial health care insurance and commercial pension insurance, respectively. Results are shown in Table 4 .
Contrary to previous conclusion, wealth affects the purchasing behavior of neither commercial health care insurance nor commercial pension insurance. This may be the result of China's underdevelopment commercial insurance industry. Due to its late start and weak foundation, this industry, at present, face many urgent conflicts and problems to be solved, especially its extensive operation, unregulated market order, sales misleading, and difficulties in claim. All these problems cause mistrust in commercial insurance.
Health has different effects on the purchasing of commercial health care insurance and commercial pension insurance. The better health an individual enjoys, the more likelihood there is of his purchasing pension insurance; but health status has no effect on the purchasing of commercial health care insurance. Similar to previous analysis, it is easy to understand that health status has positive effect on the willingness to buy pension insurance. Generally speaking, the poorer an individual's health is the more likelihood there is of his purchasing pension insurance. This poses one of the typical moral hazards facing the insurance industry. In order to avoid such risk, some commercial insurance companies require medical examination of their customers before selling their services. As to people with poor health, these companies usually raise premium or even refuse their purchasing. Therefore, though people with poor health have intense desire to buy health care insurance, commercial insurance companies may well differentiate them out of their consideration of risks. This demonstrates that the commercial insurance industry does very well in avoiding moral hazards.
Interestingly, higher age may decrease the possibility of citizens' purchasing commercial insurance, which may be related to old Chinese people's tradition. When it comes to the factor of residence, urban population is more inclined to buy commercial health care insurance. Combined with empirical results of Section 4.1, it can be noted that urban population have diverse choice on insurance. There is no difference between urban and rural areas as for the purchasing of pension insurance.
Purchase Intention of New Rural Cooperative Medical
Insurance and Social Old-Age Insurance. China has always been implementing the urban-rural dualistic economy system, which indirectly determines the urban-rural division of China's social old-age insurance system, urban social old-age insurance system, and rural social old-age insurance system. Rural development is backward. So it is particularly important for China to survey insurance in rural areas, with empirical results shown in Table 5 .
Here, the paper begins with examining effects of wealth and health on the choices of new rural cooperative medical insurance. Wealth does not affect the behavior of the agricultural population to participate in the new rural cooperative medical insurance. The poorer an individual's health is, the more likelihood there is of his participating in such insurance. Compared with analysis results of commercial health care insurance in Section 4.2, the new rural cooperative medical insurance faces serious moral hazard problems. However, the primary purpose of social medical insurance is to ensure the basic medical needs. Therefore, in developing social medical insurance, moral hazards should be closely watched out for and a reasonable balance should be made between the hazards and basic medical needs to ensure a continuous and safe movement of medical fund. The paper then examines the effects of wealth and health on the choices of new rural social old-age insurance. Surprisingly, wealth has negative effects on the choice of the old-age insurance. That is to say, participation possibilities decrease with increase in wealth, which may be related to the pension credit of China's current old-age insurance. At present, the pension credit is at a relatively low level of 55 yuan per month, which is more attractive to people with little money than to people with much money. The poorer an individual's health is, the lower his willingness to participate in old-age insurance program is.
It must be noted that the new rural pension program stipulates that those old people over 60 years old and eligible to join in are entitled to monthly basic pension payment, if their children who are eligible to join in the pension have already participated in the new rural pension program and made regular payments into the program. This suggests that there exist essential differences between people ≥60 years old and people <60 years old in their participating in oldage insurance program. To further study these differences, agricultural population are divided into two groups for comparison and analysis: <60 age group and ≥60 age group. The empirical evidence is shown in Table 6 .
Interestingly, wealth and health have no effects on the participation in new rural old-age insurance with the <60 age group, while they do have with the >60 age group. Age has opposite effects between these two age groups on their participation in the insurance, which is closely related to the dividing line of 60. As the contribution-paying time upper limit is set at the age of 60 years old with no more than 15 years of contribution payment; in the low-age group the more closer to the 60 years old a person is, the less contribution payment he is required to make, and the more likely he is to participate in the new rural pension programs; while in the high-age group the older a person is, the less the expected benefit he will get, and the less likely he will join in the pension program.
As to the <60 age group, wealth and health have significant/remarkable effects on their participation, while such effects virtually disappear as to the >60 age group. Integrated with their effects on the participation in new rural social old-age insurance, it can be found that wealth and health affect <60 age group's participation in new rural cooperative medical insurance and affect >60 age group's participation in new rural social old-age insurance. Among the <60 age group, the higher an individual's wealth level is, the less likelihood there is of his participating in the new medical plans; while the poorer an individual's health is, the more likelihood there is of his participating in the new medical plans.
Conclusions
This paper comprehensively studies the effects of wealth and health on the choices of insurances based on the characteristics of China's insurance system, covering the medical insurance, pension insurance, social insurance and commercial insurance. By dividing insurances into different types, it analyzes such effects using the bivariate probit model. Analysis results are as follows.
Firstly, there is a positive correlation between the choices of health insurance and pension insurance. People who participate in a health care program are more likely to participate in a pension plan at the same time.
Secondly, wealth and health have different effects on health care and pension choices. The higher an individual's wealth level is, the more likelihood there is of his participating in a health care program, which is in line with previous researches. But wealth has no effect on the participation in pension plans. Health status has opposite effects on choices of health care programs and pension plans; the poorer an individual's health is, the more likelihood there is of his participating in health care programs, while the better health he enjoys, the more likelihood there is of his participating in pension plans.
Thirdly, the paper analyzes the participation in health care programs and pension plans from the perspective of commercial insurance to eliminate the impact of government fiscal subsidies so as to reflect people's willingness better. Results show that wealth and health barely have any effect on these two commercial insurances, with the effect of health status on commercial health insurance significant only.
Lastly, the choice of insurance of the agricultural population is more complicated in the urban-rural dualistic society with Chinese characteristics. In terms of new rural pension program, wealth and health only affect the willingness to participate of the people above 60 years old, with the effect of wealth negative. But they have no effect on the participation of people below 60 years old. Wealth and health only affect the willingness to participate of the people below 60 years old concerning new health care program.
Thus it can be seen that wealth and health have different effects on the participation of insurances between social insurances and commercial insurances and between different age groups, which is an important starting point for the formulating of a reasonable insurance policy.
